INTRODUCTION
The heavy fermion system UPt 3 exhibits unconventional superconductivity coexisting with magnetic order 1 . The superconducting transition occurs at T c = 563 mK in the clean limit 2 , while the antiferromagnetic transition occurs at T N ≈ 5 K. The antiferromagnetic transition was first observed 3 in µSR and then confirmed by neutron scattering 4 . However, a subsequent µSR study on a different sample showed no effect 5 , and the transition remains unseen in thermodynamic measurements 6 or nuclear magnetic resonance 7 . In addition, a single report by Behnia et al. 8 of the onset of a linear term in the magnetoresistance at 5 K gives another indication of antiferromagnetic ordering. To explain these combined results it has been suggested that the magnetic peak observed at 5 K in neutron scattering is due to antiferromagnetic fluctuations, rather than static order, while the true magnetic transition is at a lower temperature 9, 10 . This is identified with anomalies seen in the heat capacity 11, 12 at 18 mK as well as in the magnetization 13 . Our knowledge of UPt 3 would be greatly improved by a full understanding of its magnetic structure, from 10 K down to 10 mK. Consequently, we have revisited the question of magnetoresistance with high quality bulk samples, since magnetoresistance appears to be the only measurement other than neutron scattering that consistently indicates the existence of a magnetic transition near 5 K.
EXPERIMENTAL DETAILS
Our samples are cut from a single crystal of UPt 3 grown by electron beam vertical float zone refining under ultrahigh vacuum (UHV). The crystal axes are then determined by Laue x-ray scattering and needles cut out by electro-discharge machining followed by etching in aqua regia. One sample was cut with its length along the c-axis and annealed in a UHV electron bombardment furnace at 800 • C for six days. It has residual resistance ratio RRR c = 890, superconducting transition temperature T c = 551.5 mK, and superconducting transition width δT c = 5.7 mK. The second sample was cut with its length along the b-axis and annealed at 970 • C for six days. It has residual resistance ratio RRR c = 957, superconducting transition temperature T c = 549.0 mK, and superconducting transition width δT c = 2.3 mK. The samples were then secured to a microscope slide using Stycast 2850 epoxy. Electrical connections were made using Cu wires attached with Pb-Sn solder. The samples were then placed in a gas flow cryostat and held at constant temperature while measuring the resistance from 0 to 9 Tesla using an LR-700 AC resistance bridge. Here we present the results of this procedure with the current along both the b-and c-axes and the field perpendicular to the c-axis.
RESULTS
Data from 2 and 10 K are shown in Fig. 1 , plotted against the square of the magnetic field. The data at all temperatures were found to be well fit by a polynomial of the form:
where H is the applied field in Tesla, ρ 0 is the resistivity in zero field, and the fit coefficients a and b are functions of temperature, shown in Figs. 2 and 3 respectively. For the c-axis sample and transverse field, the linear term of the fit is zero from 10 K down to 5.5 K. Below 5 K, the linear term increases rapidly, with no sign of saturation. The quadratic term increases as temperature is decreased, with a maximum near 4 K. For the b-axis sample and longitudinal field, the linear term has opposite sign and smaller magnitude compared with the linear term in the c-axis sample. Also, it becomes non-zero closer to 10 K, and does not change slope with temperature as dramatically as the c-axis data. The quadratic term similarly shows no change in slope for the entire temperature region studied. The quadratic term for both samples increases with decreasing temperature above 6 K, below which the c-axis data breaks away from the b-axis data and decreases. Behnia et al. 8 have previously measured the transverse magnetoresistance of a monocrystalline whisker with current along the c-axis. Our results using a bulk single crystal with current along the c-axis confirm their results. However, slight differences in the behavior of the fit coefficients are due to the fact that our data were first normalized by dividing by the zero field resistivity. That is, Behnia et al. fit to ρ − ρ 0 , while we fit to (ρ − ρ 0 )/ρ 0 . The primary effect of this is to move the maximum in the c-axis 
CONCLUSIONS
The presence of a linear term in the magnetoresistance is a sign of broken inversion symmetry, implying that the system has a preferred orientation which we associate with magnetic order. With the current along the caxis and the field transverse, this occurs near 6 K. We associate the onset and subsequent rapid increase of the linear term as temperature decreases with the antiferromagnetic transition observed by neutron scattering 4 . The absence of a similarly sharp transition with the current along the b-axis, field longitudinal, demonstrates anisotropy in the magnetic order. We speculate that the negative linear magnetoresistance is an indication of suppression of a channel for spin-flip scattering that grows with increasing antiferromagnetic order parameter. 
